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Study on the Formation of Water Molecule-Added Organic lons in Ambient Electron Emission
lonization lon Mobility Spectrometer for Breath Analysis (*Graduate School of Engineering,
Osaka University) OTakae Tekeuchi,! Sayaka Shinomoto,! Yukari Nakai,! Masako Iwamatsu®

Ambient lon Mobility Spectrometry (IMS) is a promising method in breath analysis because
IMS spectrometers can be portable and detect a mixture of volatile organic compounds
simultaneously in tens of milliseconds with high sensitivity. Due to sampling in air, sample
ions often form water molecule-added cluster ions, making analysis difficult. In order to predict
IMS spectra theoretically, optimized geometries and Gibbs free energies of all possible ions to
be produced were calculated with DFT at the M06-2X/6-31++G(d,p) level using Gaussian 16
and GRRM 14 programs. Collision Cross Sections (CCS) of all possible ions were calculated
in the classical trajectory method using MOBCALZ2019 program. Calculated CCS and drift
times (Tq) were consistent with experimental values. The consecutive reactions took place in
ambient air. The major ion O, ~ was formed by an electron attachment reaction.

Keywords - lon Mobility Spectrometry; Collision Cross Section; Atmospheric Electron
Emission lonization; Ambient lonization Mass Spectrometry; Breath Analysis
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1) T. Iwamatsu, A. Tsutsui, H. Yamaji, Appl. Phys. Lett. 2019, 114, 053511.
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Charge Effects of Side Groups on Intermolecular Dynamics of Aromatics in Aqueous Solutions
(Department of Chemistry, Chiba University) OMasako Shimizu, Hideaki Shirota

In this study, we have investigated the charge effects of the side group of aromatics on the
intermolecular dynamics in aqueous solutions by means of femtosecond Raman-induced Kerr
effect spectroscopy”. We measured 0.5-9.0 M aqueous solutions of 4-methylpyridine (MPy),
neat MPy (10.0 M), 0.5-2.0 M aqueous solutions of aniline hydrochloride (AnHCI), and neat
water at 298 K.

The first moment (M;) values of the difference low-frequency spectra below 250 cm™
between the solutions and neat water coming from intermolecular vibrations were 56.7 cm ' in
1.0 M aqueous solution of MPy and 67.7 cm ! in that of AnHCI. M, discussed here was obtained
from the spectra subtracted the contribution of intramolecular vibrational band. M; of 0.5 and
2.0 M aqueous solutions of AnHCI were also higher in frequency than those of MPy, and the
difference in M, between the aqueous solutions of charged and neutral aromatics did not much
depend on the concentration. A similar charge effect was also observed in aqueous solutions of
imidazole and imidazole hydrochloride®. A stronger hydrogen bonding interaction between
water and aromatics with charged side group than neutral group likely also affect the librational
motion.

Keywords : Femtosecond Raman-Induced Kerr Effect Spectroscopy, Low-Frequency Spectrum,
Intermolecular Vibration, Aromatic, Aqueous Solution
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1) H. Shirota, J. Phys. Chem. A 2011, 115, 14262—14275.
2) M. Shimizu & H. Shirota, J. Phys. Chem. B 2022, 126, 4309-4323.
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The Effect of Metal Ions on Micelle Formation of Alkylcarboxylic Acids
(College of Industrial Technology, Nihon University OKumiko Miki

In dilute aqueous solutions of sodium alkyl carboxylates with long-chain alkyl groups,
micelles form when the critical micelle concentration (cmc) is exceeded. In sodium
dodecanoate solution, a bending point was observed in the relationship between volumetric
molar concentration ¢ and electrolytic conductivity « , confirming micelle formation, and the
concentration at this bending point was used as cmc. From the analysis of the conductivity data,
the number of micelle associations and the degree of ionization were estimated.

we measured and analyzed the « of mixed solutions of dodecanoate solutions of various
concentrations with alkali metal ions. The cmc of the mixed solution shifts toward the lower
concentration side, but the addition of cations of the same species as the dodecanoate does not
affect the micelles formed by the dodecanoate. When lithium chloride solution is
added to sodium dodecanoate solution, sodium ions bound as micelles are
not replaced by lithium ions, suggesting that lithium ions do not directly
destroy micelles but rather prevent micelle formation by shifting the
equilibrium in solution.

Keywords : Micelle; Alkylcarboxylic Acids ; Metal lons
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